This research was planned to estimate the general and specific combining ability effects of Egyption lines to be evaluated in the rice breeding program. Fifteen hybrids were produced from a partial diallel crosses mating design among six lines, according to Griffing's1956 method 2 model 2. The six parents and their 15 F1 S were grown in a randomized complete block design with three replications at RRTC farm, Sakha kafr EL-sheikh , Egypt . Data were collected on 11 traits including agronomic, yield and its components, panicle traits and floral traits. Both GCA and SCA were found to be significant for all the studied traits except anther width and panicle length. This indicates the importance of both additive and non-additive genetic variances in determining the inheritance of most of these studied traits. The GCA/SCA ratio shows the importance of additive genetic variance in the inheritance of most traits studied .
INTRODUCTION
Rice is an important food crop, as it is a primary food source for more than half of the world's population. However, the population of rice consumers is continuing to increase and the demand for rice is also going up due to improved living standards, particularly in Africa. Hybrid rice has proven to be an effective and economic way to increase rice production output. It is estimated to obtain about 15-20% higher yield just by growing hybrids instead of the common varieties (Virmani et al.,1993) . Hybrid rice is successfully cultivated in China and gives more than 30% yield advantage over conventional rice varieties. This technology has enabled China to increase its rice production by nearly 200 milion tons from 1976 to 1991 (Yuan,1994) .
Combining ability is a measure of gene action of both additive and non-additive genetic variation. The general combining ability (GCA) effects largely involve additive gene effects, whereas, specific combining ability (SCA) represents only non-additive gene action including dominance. The presence of non-additive genetic variance offers scope for exploration of heterosis (Yadav et al., 1999) . To develop hybrid rice with higher yield, better grain quality and multi-resistance, it would be very important to breed CMS lines with good combining ability.
MATERIALS AND METHODS
A Partial diallel crosses mating design was carried out among six rice genotypes (Table 1) To obtain 15 F 1 crosses. These genotypes included four introduced maintainers; IR58025B, Pusa 3B and 6B and the two Egyptian restorers; Giza 178R and Giza 5121R. All the 21 genotypes (15 F1 hybrids and their six parents) were raised in a randomized complete block design of three replications with spacing of 20 cm rows and 20 cm between plants during the summer season 2008 at Rice Research and Training Center (RRTC) ,Sakha ,Kafr El-sheikh, Egypt . The recommended cultural practices were followed. Data were recorded on ten to twenty five randomly plants taken from all replications and the mean values were used for statistical analysis. Combining ability analyses were carried out according to method 2(model 2) of Griffing (1956) . The observations were recorded for 11 quantitative traits viz, agronomic traits (days to heading and plant height), yield and its component traits (grain yield plant -1 , 1000-grain weight (g), filled grain panicle -1 and spikelets fertility) panicle traits (panicle length and panicle weight) and floral traits (anther length and anther width). 
RESULTS AND DISCUSSION

The magnitude of genotypic variations and analysis of variance:
In the growing season of 2008, all genotypes were evaluated to determine the magnitude of genotypic variations among each other. The genotypes included 21 entries (six parents and 15 F1half diallel crosses excluding the reciprocal crosses).
The analyses of variances were made on the all studied traits viz., agronomic yield and its components, panicle and floret traits and results are presents in Table ( 2). This data also presentes the partitioning of the total variance among genotypes into general combining ability (GCA) and specific combining ability (SCA) for the studied traits.
All genotypes were also subjected to statistical analysis of variance for five yield and its components traits, two panicle traits and floral traits. The results are also presented in Table ( 2).
The results of analysis of variances revealed the presence highly significant differences among the 21 genotypes of all traits except for anthers width. similar results were previously obtained by Awd-Allah (2006) (2010) and Reda(2011) .
Mean Performance:
The mean performance of the six parental lines and their 15 cross combinations for the eleven studied traits are presented in Table( 3). The mean performance of the studied traits varied from cross combination to another. For days to heading, the FI mean value of four crosses were towards the lower parents (early flowering parents), while one cross only tended to the higher parents (late flowering parents ). The mean of the rest (10 crosses) were intermediate between the two parents involved.
With respect to plant height, the desirable mean values towards short stature were found in four crosses. Complete to overdominance was observed in most crosses towards the taller parents, higher productive tillers plants -1 , heavier 1000-grain weight, higher filled grain panicle -1 , higher rate of spikelet fertility, higher grain yield plant -1 , longer panicle, heavier panicle weight and longer anther.
Some crosses combinations exhibited dominance effect towards the lower parents viz, for spikelet (three crosses), and for anther width (two crosses).
However, the rest of the hybrid combinations showed intermediate mean values between the parents involved for all studied characters.
Analysis of combining ability variances:
Statistical analysis was done using method 2, Model 2 of Griffing (1956) . Table ( 2) revealed highly significant differences for the mean square values of general combining ability (GCA) and specific combining ability (SCA) for days to heading , plant height , panicles plant -1 , grain yield plant -1 , 1000-grain weight (gm), panicle weight(gm), field grains panicles -1 , spikelet fertility % and anther length traits . This indicates the importance of both additive and non -additive genetic variance in determining the inheritance of most studied traits.
The relative importance of each gene was determined using GCA /SCA. The GCA/SCA ratios were found to be in favour of additive genetic variance in the inheritance of most traits. This indicates the importance of additive genetic variance. therefore, it could be concluded that selection procedures based on the accumulation of additive effect would be successful in improving traits with cytoplasmic male sterile lines and restoring ability gene ' s transfer.
Similar results were obtained by El Mowafi et al. (2005) , Abd-El Hadi and El Mowafi (2005) , Abd-El Hadi et al. (2009 ), El-Diasty et al. (2008 bagheri and Jelodar (2011), Rahimi et al. (2010) and Saidaiah et al (2010) .
Estimation of general combining ability effect:
Table (4) illustrates the magnitude of GCA effects for the six parents. The restorer variety Giza 178R is the best combiner for days to heading, plant height, grain yield plant -1 and panicle length. The restorer line GZ 5121R is the best combiner for panicle weight and anther width traits. The line IR 69625B is the best combiner for days to heading, 1000-grain weight, spikelet fertility% and anther width. While, IR 58025B is the best combiner for panicles plant -1 , filled grains panicle -1 , panicle length and panicle weight traits . The line Pusa 3B is the best combiner for panicle and anther length, while line Pusa 6B is the best combiner for plant height and anther traits.
Estimation of specific combining ability effects (SCA):
The results presented in Table ( 5), indicate that the traits depend not only on GCA but also on the SCA.
The SCA effects were important for the crosses GZ 5121R × Pusa 6B for days to heading, GZ 5121R × IR 58025 B for days to heading and filled grains panicle -1 ,Giza 178R × IR 58025B for plant height and 1000-grain weight, Giza 178R × IR 69625B for grain yield plant -1 and 1000-grain weight , Giza 178R × Pusa 3B ,and Giza 178R × Pusa 6B for panicle length and 1000-grain weight, GZ 5121R × IR 69625B for grain yield plant . All these crosses showed highly significant values of SCA effects.
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